Enhancement of 3-methylcholanthrene-induced neoplastic transformation by 3-chloro-4-(dichloromethyl)-5-hydroxy-2(5H)-furanone in the two-stage transformation assay in C3H 10T1/2 cells.
3-Chloro-4-(dichloromethyl)-5-hydroxy-2(5H)furanone (MX) is a mutagenic by-product found in chlorinated drinking water. It is a multi-site carcinogen in Wistar rats although the mechanisms of action of the carcinogenesis remain unresolved. We evaluated the ability of MX to promote development of transformation foci in a two-stage cell transformation assay in vitro. C3H 10T1/2 mouse embryonic fibroblasts were exposed to 3-methylcholanthrene (MC, 5 microg/ml) in the initiation phase and to MX (0.5, 1 or 2 microg/ml) or the phorbol ester 12-O-tetradecanoylphorbol-13-acetate (TPA, the positive control, 0.3 microg/ml) during the promotion phase of the assay on dishes. In other experiments, the cells were exposed to MX (0.5, 5 or 10 microg/ml) only in the initiation phase. At the end of the assay (6 weeks from the start of the assay), the transformation foci were counted and scored after fixation and staining of the cells. MC increased the total number of transformation foci per dish and the number of malignant type III foci, and TPA further promoted this phenomenon. When MX was added during the promotion phase in the MC-initiated cells, it promoted the development of the transformation foci in a dose-dependent manner. MX alone (added as an initiator) also slightly increased the development of the foci, including the malignant forms (type II and III), but the effect was not dose-dependent. In contrast to MC-induced foci, TPA did not promote the development of MX-initiated foci, it even decreased their number. The results suggest that MX may also have potential to promote tumor development.